In indigenous or folk medicine, Euphorbia hirta is a very popular herb and used as a palliative to treat various ailments including intestinal parasites, diarrhoea, vomiting, amoebic dysentery, asthma, bronchitis, emphysema, coughs, kidney stones, menstrual problems etc. The objective of this study is to evaluate the anxiolytic and sedative-like effects of the methanol extract from the How to cite this paper: Rahman
leaves of Euphorbia hirta (Euphorbiaceae) . Methanolic extract of Euphorbia hirta was evaluated for its CNS depression effect using mice behavioral models such as, elevated plus maze and hole board test for its anxiolytic potential where hole cross and pentobarbital-induced sleeping time tests were performed for its sedative properties, respectively. The test group received three different doses of the MEHL (100 mg/kg, 200 mg/kg and 300 mg/kg) orally. The positive control group received diazepam (1 mg/kg) orally where the negative control group received distilled water (10 ml/kg) orally. In elevated plus maze test, the extract exhibited significant (p < 0.05) increased the number of open arm entry and time spent in open arm by mice compared to control group. In addition, the number of head dips and hole crosses significantly (p < 0.05) decreased by mice in hole board and hole cross tests respectively, compared to control group. Moreover, mice treated with MEHL significantly decrease the onset of sleep and increase the duration of sleep in pentobarbital-induced sleeping time test in mice compared to control group. The data obtained from the present study clearly demonstrate that the methanolic extract of Euphorbia hirta has potential anxiolytic and sedative-like activity in the animal behavioral models. And the findings represent a rational explanation for its use in traditional medicine for the management of neurological disorder.
Introduction
From the primitive period of time, plant derived medicines have been used for the well-being of mankind as palliative to cure the series of human ailments.
Everyday, thousands of researchers are inquiring for new drugs with safe and effective therapeutic actions. It is crucial to find plant derived new drugs because they are more effective, cheap and have little side effects. But there is a problem associated with the therapeutic uses of plant derived products that it has the lack of scientific evidence supporting the claimed uses. About 80% of the world population are still depends predominantly on plant based crude drugs according to WHO. Nature provides an excellent source of bioactive compounds that are derived from medicinal plants and it serves as raw materials for discovering noble and new drugs with considerable less adverse or side effects [1] [2] .
Euphorbia hirta L. belongs to the plant family Euphorbiaceae (locally known as dudhani, dudhi) and considered as the largest genus of this family. It is usually erect, slender-stemmed, annual hairy plant with many branches from the base to top, spreading upto 40 cm in height, though sometimes it can be seen lying down, reddish or purplish in color. The plant is a small annual broad-leaved herb common to tropical countries. Leaves are opposite, elliptical, oblong or oblong-lanceolate, acute or subacute, dark green above, pale beneath, 1 -2.5 cm long, with a faintly toothed edge and blotched with darker or purple on the middle or upper surface [3] [4] . The flowers are small, about 1 cm in diameter, numerous and crowded together in dense cymes. The leaves and stem produces a milky-white juice when cut. It is frequently seen growing open waste spaces, banks of watercourses, grasslands, road sides, and pathways [5] . E. hirta mainly contains flavonoids (quercetin, quercitrin, quercitol, rutin, leucocyanidin, leucocyanidol, myricitrin, cyanidin 3,5-diglucoside, pelargonium 3,5-diglucoside), terpenoids (α-amyrin, β-amyrin, friedelin, taraxerol, β-sitosterol, campesterol, cholesterol, and stigmasterol), phenols, essential oil, ellagic, gallic, tannic, maleic and tartaric acid and other compounds [6] .
It is a very popular and trustworthy herb amongst practitioners of traditional medicine and widely used as a palliative to treat various ailments including intestinal parasites, diarrhoea, peptic ulcers, vomiting, amoebic dysentery, asthma, emphysema, bronchitis, coughs, hay fever, laryngeal spasms, colds, kidney stones, menstrual problems, sterility and venereal diseases. The plant has a reputation as an analgesic to treat severe headache, toothache, rheumatism, colic and pains during pregnancy. To pain relief of scorpion stings and snakebites it is In accordance with World Health Organization (WHO), depression is one of the top five most prevalent diseases worldwide and is becoming a rising concern in the current world as almost 450 million people around the world suffering from depression. By 2020, it is expected to be the second-leading cause of disability where 21 % of the world population suffers from this disease. It is typically presented as lowered mood, difficulty in thinking, loss of interest and physical complaints such as headache, disturbed sleep, loss of energy and change in sex drive. Nowadays, it is also reported that anxiety along with depression is the most prevalent and high occurrence mental disorders at global level; together they are responsible for 50% of psychiatric and substance use disorders [9] [10] [11] . Approximately 32% of the populations of the USA are estimated to suffer from a CNS disorder [12] .
Sedative and hypnotics are the drugs which are extensively used in treatment of anxiety, insomnia and depression. But continuous uses of these currently available sedative-hypnotic therapies produce a life threatening condition. Barbiturates and benzodiazepine are the commonly used in CNS depressant by interaction with postsynaptic gamma aminobutyric acid receptor (GABAA receptor). The most serious drawback of these drugs is psychological and physiological dependence and tolerance as well as immune system dysfunctions to deterioration of cognitive function [13] [14] .
Thus, development of new sedative-hypnotic drugs with fewer side effects along with less expensive has been suggested to be a promising approach to combat different psychiatric disorders. So, the present study is designed to investigate the anxiolytic and sedative-like effect of MEHL in different behavioral model of depression in mice.
Materials and Methods

Plant Collection and Identification
With the help of a comprehensive literature review, Euphorbia hirta (Euphorbiaceae) was selected for this neuropharmacological investigation. Freshness leaves of this plant were collected from Jashore University of Science & Technology Campus (located at 23˚14'0"N, 89˚7'31"E), Jashore, Bangladesh, in September 2018. The plant was botanically identified and confirmed by National Herbarium, Bangladesh and the accession number is DACB-46543. A dried specimen was archived in the herbarium for future reference.
Extract Preparation
For methanol extraction, 300 gm. of powdered leaves were taken. First, the leaves of Euphorbia hirta were thoroughly washed 3 -4 times successively with fresh current water and once with sterile distilled water to remove all dirt, soil, and contaminants and dried in shade at room temperature (25˚C ± 2˚C) for two weeks and finally dried them for 24 hours at 30˚C ± 2˚C by using a laboratory dryer (memmert UN75, Germany) before to ground. The dried leaves were ground into coarse powder and cold extraction method was used to extract the active components. Around 300 gm. ground leaves were soaked in sufficient amount of analytical graded methanol (1800 mL) for 10 days at room temperature with periodical shaking and stirring. The whole mixture was primarily filtered through fresh cotton and then through Whatman No.1 filters. The solvent was evaporated at 40˚C temperature to yield semisolid crude extract. The percentage yield of the extract was 4.19% (w/w). The crude semisolid extract was then preserved in a refrigerator till further use.
Experimental Animals
To run this neuropharmacological evaluation, 4 -5 weeks aged eighty male Swiss albino mice of body weight 20 -25 gm. were procured from Department of Pharmacy, Jahangirnagar University, Savar, Dhaka, Bangladesh. Before initiating these experiments, the animals were kept under standard environmental conditions, maintained 55% -65% relative humidity and exposed to alternative 12:12 hours light and dark cycle at an ambient temperature of 26˚C ± 2˚C. They were housed in cages made of polypropylene with proper supplies of foods and water ad libitum was ensured. All protocols for animal experiment were approved by the Institutional Animal Ethical Committee of Jashore University of Science and Technology, Jashore, Bangladesh. Prior to experiment, mice were habituated for 10 days in our laboratory environment and ensured the constant environmental and adequate nutritional conditions throughout the period of the experiment.
Chemical Reagents and Drugs
Diazepam and Pentobarbitone were purchased from Square Pharmaceuticals Ltd., and Incepta Pharmaceuticals Ltd., Bangladesh, respectively. All other chemicals and reagents were obtained from Merck, Germany of analytical grade and high purity.
Experimental Methods
Elevated Plus-Maze Test
The elevated plus maze test was carried out according to the method of Lister 
Hole-Board Test
The hole-board test was used to determine potential anxiolytic effects according to the method described by Ozturk et al. [16] with slight modification. The hole-board apparatus composed of a gray wooden box (40 cm × 40 cm × 25 cm) with 16 equidistant holes (diameter 3 cm) evenly spaced on the floor [17] . The center of each hole was 10 cm from the nearest wall of the box. The floor of the box was positioned 15 cm above the ground and divided into squares of (10 cm × 10 cm) with a water-resistant marker. Grouping and treating of experimental animals were done as described previously. After half hour of oral administration, each experimental animal was placed at the center of the board and allowed to explore the apparatus for 5 min. The total number of head dips into the holes was recorded over a 5 min period. If both eyes disappeared into the hole then the head dip scored.
Hole Cross Test
Hole cross test was carried out according to the method of Komada et al. [18] and with slight modification. The apparatus made by wooden box (30 × 20 × 14 cm 3 ) with a partition fixed in the middle of the box. A round hole of 3 cm diameter made from a height of 7.5 cm in the center of the box. Twenty five mice were divided randomly into five groups, where each group contained five mice. The negative control group received distilled water (10 mL/kg, orally), the positive control group (standard) received diazepam (1 mg/kg), and the three test groups received three different doses (100, 200 and 300 mg/kg) of Euphorbia hirta leaves extract respectively. Then the treated mice were placed in the center of one side of the apparatus. The number of passages of a mouse through the hole from one chamber to another chamber counted over a period of 3 min at 0, 30, 60, 90 and 120 min after the administration.
Pentobarbital-Induced Sleeping Time
To conduct the pentobarbital-induced sleeping test, the method of Williamson et al. [19] with slight modification was applied. Mice were randomly categorized into five groups consisting of five mice in each group. Grouping and treating of experimental animals were done as described previously. After 30 minute of 
Statistical Analysis
All the results are expressed as mean ± SEM (standard error of mean 
Results
Elevated Plus-Maze Test
Hole-Board Test
The results obtained from hole-board test are represents in Table 2 Figure 3 .
Hole Cross Test
Pentobarbital-Induced Sleeping Time
The results of pentobarbital-induced sleeping time in mice are demonstrated in 
Discussion
Scientifically, medicinal plants are the affluent source of phytochemicals which are highly responsible for various biological activities and effective in treating, preventing, or improving different health conditions [20] . Dunnett's test).
[21] mediated through their affinity with the benzodiazepine site of the GA-BAergic complex system are indirect or direct modulators of this receptor. In addition, nonspecific CNS depression may also be associated with tannin [22] .
To investigate the anxiolytic potential of the methanolic extract of Euphorbia hirta leaves we chose both elevated plus-maze and hole board test. Currently, the elevated plus-maze is one of the most globally preferred models of animal anxiety and has been well validated for use with both mice and rats [15] . It has been demonstrated that flavonoids are capable of fulfilling various effects on the central nervous system, emphasizing their capability to counteract psychiatric disorders in ethological models, such as the elevated plus-maze test [23] . In ele- (Table 1) .
Hole board test is well-established as a means to examine effective anxiolytic and sedative properties of any agents by observing the exploratory behavior in animals. In addition, it is convenient due to its methodological simplicity and various behavioral responses of an animal can be readily observed and quantified when manifested to a new environment [24] . Our study ensured that the methanolic extract of E. hirta leaves produced a significant anxiolytic effect by reduction in number of head dips on hole board compared with control group.
It is established that the head-dipping behavior of the animals is directly related to their emotional state and drug substances showed their anxiolytic potentiality by decreasing the number of head dips [25] . In hole board test, methanolic extract at 100 mg/kg dose did not produce a significant effect where 200 mg/kg and 300 mg/kg of plant extract willingly showed a strong anxiolytic effect by decreasing the number of head pokes. Among them, methanolic extract of Euphorbia hirta at a dose of 300 mg/kg exhibits the better anxiolytic property. The reference drug diazepam also presents the profound effect in both tests in mice.
We investigated the sedative properties of the methanolic extract of Euphorbia hirta leaves through hole cross and pentobarbital-induced sleeping test in animals. The result of hole cross test showed that the MEHL decreased the frequency of movements through the hole at all dosages (100 mg/kg, 200 mg/kg and 300 mg/kg). Locomotor activity measured the level of excitability of the central nervous system. In hole cross test, any substances that cause significant decrease in the number of movements, interpreted as a reduction in inquisitiveness of the new environment are deemed as sedatives [26] . The meaningful reduction in spontaneous motor activity could be considered as the sedative effect of the plant extracts [14] . In our study, the locomotor activity lowering effect was clearly observed at 2 nd observation (30 min) and continued up to the 5 th observation period (120 min) in mice. Here, MEHL 300 mg/kg produced highly significant effects than MEHL 100 mg/kg and 200 mg/kg ( Table 3 ).
The methanolic extract of Euphorbia hirta leaves significantly prolonged the pentobarbital-induced sedative effect in the parameter of duration (Table 4 ).
This response was dose-dependent in manner and it showed a tremendous augment with the increase of dose. Generally it is accepted that the sedative effects of crude extracts or drugs can be assessed by measurement of pentobarbital-induced sleeping time in laboratory animals [27] . Substances that cause significant decrease in sleep latency and prolong sleeping time are regarded as sedatives [28] . In this test MEHL 200 & 300 mg/kg and diazepam generated strong significant results in both latency time and duration parameter, where MEHL 100 mg/kg did not showed a significant latency period but it produced a significant duration of sleep. So, the results infer that all dosages of MEHL have potential sedative effect. Pharmacology & Pharmacy Enhancement the action of gamma-aminobutyric acid (GABAA), benzodiazepines like diazepam shows their anxiolytic and sedative performances. Structure modification of GABAA receptor may increase the receptor activity on binding site. BZDs generally bind at the alpha subunit of protein and take a cardinal role of opening events of chloride ion (Cl − ) channel which accompanied with conductance and inhibition of the action potential. In addition, the anxiolytic and sedative effects of benzodiazepines may be due to the direct activation of glycine synapses in the brain. The elucidation of our tested crude extract (MEHL) mechanism of action may similar result as well to benzodiazepines like diazepam [25] .
The anxiolytic and sedative properties of MEHL could be as a result of the presence of secondary metabolites (flavonoids: quercetin, quercitrin, quercitol, rutin, leucocyanidin, leucocyanidol, myricitrin, cyanidin 3,5-diglucoside, pelargonium 3,5-diglucoside; alkaloids; tannin) in the species (Euphorbia hirta), which may have synergistic effect at single or multiple target sites associated with a physiological function. Finally, the outcomes of this study ensured that the leaves of Euphorbia hirta contain compound (s) with anxiolytic and sedative properties.
Conclusion
All these findings indicate that the methanolic extract of Euphorbia hirta pos- 
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